Femur is the most commonly fractured bone in dogs. This work is interested in the technical aspects of ostheosythesis with intramedullary pinning, and a quality of functional and bone healing results. Our experimentation involved the use of four healthy male dogs, by causing a transverse osteotomy in the mid shapt of in the left femur, with clinical and radiological follow established. Our results show that the intramedullary pinning is the most secure method and gives fewer complications with second bone consolidation. At the end of our study, we have concluded that using intramedullary pins is safe, economical and successful treatment method if basic principles of repair are used.
Introduction
The femur fracture in canine was frequently recorded as compared to other long bone fractures. To treat fractures of long bones of small animals both conservative and operative methods are used, although numerous options are available for fracture treatment, surgical internal fixation various intramedullary pin are used [1] .
Stability in orthopedics is defined as the degree of displacement between the fragments involved in a fracture and stiffness as the capacity of the implant to oppose deformation [2] .
Intramedullary pinning acts primarily as internal splint of medullary canal of long bone that shares loading with bones maintain axial alignment of the fracture and resists bending forces in all directions applied to the bone [3] .
The objective of the present study was to evaluate the femur fractures and treatment options in dogs by intramedullary pinning fixation.
Material and Methods
Four healthy male dogs ranging in age from 5 to 12 months and weighing 12 to 16 kilograms were used in the experiment. All dogs were kept under the same managemental and nutritional regimens during the experiment. Food was withheld 6 -8 hrs before the operation. Each dog was premedicated with I/M injection of chloropromazine hydrochloride in a dose of 1 mg/kg. Intravenous injection of atropine sulphate (0.04 mg/kg body weight); buprenorphine IM injection (0.02 mg/kg body weight), and then general anesthesia was conducted by I/V injection of tilitamine-zolazepam (5 mg/kg body weight). The site of operation (lateral aspect of the left thigh) was aseptically prepared. In shape skin incision was made over the cranial border of the femur bone from the subtrochantric area to the femoral condyles. Separation between the biceps femoris muscle caudally and the vastus lateralis was done to expose the femoral shaft. The left femur of all animals was experimentally fractured transversally by using a wire saw in the mid-diaphysis under constant cooling with a 0.9% NaCl solution with antibiotic then the femur were fixed by intramedullary pinning by retrograde manner and renforced by hemicerclage wire (Figures 1-4) .
Dogs were clinically observed daily during the study period for recording any postoperative complications No postoperative immobilisation was used, all dogs received antibiotic during 10 days.
A radiograph examination is made room immediately after surgery to enjoy a good quality of osteotomy, the correct position of the implants and the absence of intraoperative fractures. To assess the degree of bone healing, radiographs were taken at 1, 2, 3, 4, 5, 6 weeks postoperatively until bone healing. 
Results
Osteosynthesis performed under general anesthesia effect, allowed good muscle relaxation and a satisfied analgesia throughout the procedure. The average time for setting up an intramedullary pinning fixation is 45 min. In all animals, the sequence of interventions revealed no complications, and the awakening took place peacefully. During the post-operative follow, we found the presence of edema at the operative site in all animals. From a functional point of view, recovery and return to function of dogs treated with intramedullary pinning took place gradually ( Table 1) . For the group treated by intamedullary pinning, all animals showed progressively dense of periosteal reaction at the 2 nd week. At the 5 th week, with the beginning of periosteal callus bridging formation from the third week, of full training callus generally after one month follow up ( Figure 5, Figure 6 ). It was the beginning of callus formation but infection has hampered bone consolidation in one dog (Figure 7 ). 
Discussion
There are three areas of osteognic potential in the healing of any diaphyseal Fracture: the periosteal reaction, the endosteal callus, and time fractures hematoma. In our study, Fractures treated by intramedullary pinning must unite by peripheral callus because the pin blocks the endosteal callus and new bone does not develop from the vascular cortical ends. There is little doubt that insertion of an intramedullary pin is basically unphysiological because it destroys the medullary blood supply and a large part of time blood supply of the cortex and prevents formation of endosteal callus [3] . However, it has been demonstrated that the marrow is able to regenerate vascularisation after one week and to irrigate the bone cortex, with the exception of areas where it is in direct contact with the nail [4] . Moreover, the insertion of intramedullary pin promote bone healing even by bringing in contact with the bone fragments, pluripotent cells derived from bone marrow [5] .
A complication in the assembly is recorded osteomylitis, it results in a diffused light on the radiograph. The bone infection in case N˚2, caused the release and migration of pin, from the medullary canal of the bone to the outside. A modification of support within the same group were found, the support case N˚1, 3 and 4 was been early compared case N˚2, which shows two complication which are osteomyelitis, and migration of pin.
On radiological features of fractured femur in dogs at scheduled intervals following reduction, revealed callus formation on day 28 post treatment. The 35-day radiograph indicated the beginning of reabsorption of excessive callus, reduced periosteal reaction and process of remodeling of new bone. Radiographs on day 60 (Figure 8) revealed completion of the reparative process supported by reabsorption of excessive callus and disappearance of periosteal reaction with a good healing of bone.
This coincides with a good clinical recovery and full support of dogs was observed during the 4 th week ( Table 1 ). The Case N˚4 had delayed consolidation report, relative cases N˚1 and 3 whom are the same age, this is due to the turbulent behavior of the animal and its movement who were responsible for the delay of consolidation and secondary ossification; the migration of pin before the complete consolidation showed an angulation of the bone in the dog N˚2. This complication is the essential defect of intramedullary pinning recorded during our study. According to Fossu, 2007 [5] , the micro movements of the pin caused by the inequality between a pin and the diameter of the medullary canal, so, are responsible for the migration of the pin. This has necessitated, that is why, we are used, a complementary fastener as hemi-wire to increase the rotational and axial strength. This difference in diameter, according Duhautois, 1993 [6] ; back to the fact that changes in diaphyseal sections and the curvature of the bone in the large dog, do not allow the pin to hold the entire medullary canal, by cons, the joining between the pin and the medullary canal is easier in small dogs. It has been reported that intramedullary pins are satisfactory for shaft fractures of the femur in small dogs and cats [7] . As Boyd has said, an intramedullary pinning is justified only in situations when its mechanical advantages from the stand point of the stress involved outweigh the biological disadvantages and when rotation can be controlled. From a biomechanical point of view, the callus decreases the lever arm which tends to stretch the fracture, which is why the callus will be even larger than the home is unstable [8] . Implants failure from fatigue fracture is not common with intramedullary pinning because the location of an intramedullary pin in the centre of the shaft tends to spare some of the bending forces responsible for fatigue failure and the effect of the law of wolf which is very favorable by the intramedullary pinning.
Conclusions
We are now convinced that a serious study from dogs could open huge doors therapeutic and allow us to open a door for biological fixation. The intramedullary pinning offers a perfect alignment and rigid fixation of the fracture. This allowed early perspectives: Figure 8 . A radiograph at two months showing a complete integration of bone with significant narrowing of callus volume.
• Application of other imaging means for assessment of fracture repair;
• Histological study of fracture healing;
• Fracture repair by intramedullary nailing.
